Previously published and new U-Pb geochronologic analyses provide 313 zircon and 59 titanite ages that constrain the igneous and cooling history of the Coast Mountains batholith in north-coastal British Columbia. First-order fi ndings are as follows:
INTRODUCTION
The Coast Mountains batholith (also known as the Coast Plutonic Complex) consists of Jurassic through Tertiary plutonic rocks and associated metamorphic pendants and screens that extend along the west coast of northern North America. These plutonic and metamorphic rocks can be traced continuously for over 1700 km, from northern Washington through coastal British Columbia and southeast Alaska into southwestern Yukon (Fig. 1) . The width of the batholith ranges from ~50 to ~150 km.
The Coast Mountains batholith provides an important laboratory for studying processes of batholith formation and continental margin evolution because (1) it is one of the largest coherent plutonic masses on Earth, (2) plutons presently exposed at the surface were emplaced at a wide range of crustal levels, from >25 km depth to subvolcanic, (3) igneous rocks range in composition from gabbro through leucogranite (although most are tonalitic), (4) magmatism occurred for over 100 Ma, during which plate motions along the west coast of North America changed dramatically, and (5) plutons were generated and emplaced in proximity to, and during motion along, major thrust, normal, and strikeslip fault systems, some of which form boundaries between distinct terranes. These features provide opportunities to investigate genetic linkages among plutonism, metamorphism, exhumation, terrane accretion, displacement on shear zones, and changes in plate motion.
Our research has been conducted as part of the ACCRETE, BATHOLITHS, and related projects, which involve regional mapping, structural and stratigraphic analyses, geochemistry, geochronology, thermochronology, petrology, and both active and passive seismology. These projects are focused on the Coast Mountains batholith in north-coastal British Columbia and southernmost southeast Alaska (Fig. 1) . The purpose of this paper is to summarize the U-Pb geochronologic information that has been acquired during these projects and prior investigations, integrate these data with results from complementary structural, petrologic, and geochemical data, and use this information to constrain the tectonic evolution of this portion of the Coast Mountains batholith. This paper presents 84 new U-Pb zircon ages and 41 new U-Pb titanite ages, from 87 samples, and integrates these new ages with geochronologic information that has been generated and reported by numerous other researchers. Most of our samples were collected in an attempt to constrain the ages of the main plutonic components in this portion of the batholith. The available ages are summarized on Figures 2 and 3, which show general age patterns of zircon from plutonic and subordinate volcanic rocks ( Fig. 2A ) and titanite from plutonic rocks (Fig. 3) . The base maps for this compilation are from Wheeler and McFeely (1991) for geologic units and for terranes. Primary aspects of these units and terranes are described in the Appendix.
Zircon ages are binned on Figure 2A according to the main magmatic pulses apparent on an age-distribution diagram (Fig. 2B ). This diagram sums the age-probability distribution (e.g., 143 ± 2 Ma) from all samples ( Fig. 2A) and plots the summed probabilities as a continuous curve. The distribution of ages is also shown on a histo gram (Fig. 2B ), but the age divisions on Figure 2A were determined from the age-distribution curve because it provides a more complete description of the ages and uncertainties.
Maps showing all of the ages and sample numbers are included in the accompanying GSA Data Repository (see Figs. DR1-DR3). 1 For samples that are reported for the fi rst time in this paper, geologic and geochronologic information is provided in Table DR1 and Figures DR4-DR217 (see footnote 1). Ages and supporting information for the entire data set are reported in Table DR2 (see footnote 1).
One of the fundamental assumptions in this analysis is that all of the fi rst-order igneous suites in the region have been recognized and characterized geochronologically. Fortunately, much of the geochronologic work in the region has been done in an effort to determine ages for the main plutonic suites, and most of the samples reported herein (Table DR2, Table DR2 (see text footnote 1). this analysis, however, include migmatitic components in central portions of the batholith, and widespread mafi c dikes of known and suspected Tertiary age. The impact of under-representation of these components is discussed later.
An additional concern is whether sampling has been biased toward particular igneous suites, such that the fi nal set of ages is not an accurate refl ection of the volume of igneous rock generated through time. This is certainly the case, such that a histogram or age-distribution curve of all ages (Fig. 2B) does not refl ect true magmatic fl ux. As described here, we have attempted to remove this bias by using existing geologic mapping to reconstruct the volumes of each plutonic suite. When coupled with the available age information, data are interpreted to yield a more robust magmatic fl ux history.
GEOCHRONOLOGIC METHODS
Most of the analyses presented for the fi rst time herein were conducted by laser-ablationinductively coupled plasma-mass spectrometry (LA-ICP-MS) at the Arizona LaserChron Center (www.geo.arizona.edu/alc) utilizing methods described by Gehrels et al. (2008) . These analyses involved ablation of zircon with a New Wave DUV193 Excimer laser (operating at a wavelength of 193 nm) using a spot diameter of 10-35 µm and a pit depth ranging between 4 and 15 µm. The ablated material was carried with helium gas into the plasma source of a GV Instruments Isoprobe, which was equipped with a fl ight tube of suffi cient width that U, Th, and Pb isotopes were measured simultaneously. All measurements were made in static mode using Faraday detectors with 1 × 10 Pb. Ion yields were ~1 mv per ppm using a 35 µm beam and an ablation rate of 1 µm/s. Most analyses consisted of one 12 s integration on peaks with the laser off (for backgrounds), twelve 1 s integrations with the laser fi ring, and a 30 s delay to purge the previous sample and prepare for the next analysis. Age mapping analyses (Gehrels et al., 2008; Johnston et al., 2009 ) involved counting for 10 s on backgrounds and ~8 s on peaks, and isotope ratios were calculated from total ion counts rather than a series of integrations.
For each analysis, the errors in determining In most cases, reported ages were determined from the weighted mean (Ludwig, 2003) U ages, weighted according to their measurement errors (shown at 1σ). The larger uncertainty (labeled "age"), which is the uncertainty of the reported age, was determined as the quadratic sum of the weighted mean error plus the total systematic error for the set of analyses. The systematic error, which includes contributions from the standard calibration, age of the calibration standard, composition of common Pb, and 238 U decay constant, is generally ~1%-2% (2σ).
Our strategy in analyzing zircon was to perform preliminary analyses on interior and exterior portions of crystals to test for age variations. If exterior and interior portions of the crystals yielded similar ages, additional analyses were conducted primarily on outer portions of grains to take advantage of the generally higher U concentration. In such cases, ~20 analyses were conducted, and the fi nal age was determined from the weighted mean of the 206 Pb/ 238 U ages. Figure 4A shows such an analysis. Fortunately, most zircons analyzed from the Coast Mountains batholith did not contain inherited components, younger overgrowths, or Pb loss, and the age interpretations are relatively straightforward.
If exterior and interior portions of the crystals yielded dissimilar ages, cathodoluminescence (CL) images were generated, and additional analyses were conducted on homogeneous portions of both interior portions (cores) and exterior portions (rims or tips) of crystals in an effort to resolve the nature of the complexities and thereby determine the crystallization age.
In general, thin rims that have high U/Th (e.g., >10-20), high U concentration (e.g., >1000-2000 ppm), and little or no CL oscillatory zonation (Corfu et al., 2003) are interpreted to have formed as a result of metamorphic processes (although see Harley et al. [2007] for cautionary notes on the use of U/Th as a metamorphic indicator). In many cases, these rims truncate zonation in preexisting zircon, suggesting that zircon dissolution, resorption, and/or recrystallization have been important (Hoskin and Schaltegger, 2003; Corfu et al., 2003; Harley et al., 2007) . The compositional signature of high U/Th and high U probably results from the general enrichment of U in environments with abundant metamorphic fl uids, the preferential purging of Th relative to U during zircon recrystallization, and/or the depletion of Th during the contemporaneous growth of metamorphic monazite (Hoskin and Schaltegger, 2003; Harley et al., 2007) .
In contrast, igneous zircon was recognized by the common occurrence of fi ne oscillatory zonation in CL images (Corfu et al., 2003; Hoskin and Schaltegger, 2003) combined with typical igneous values of U concentration (<1000-2000 ppm) and U/Th (<10-20). The presence of Pb loss was indicated by a correlation between U concentration and age, where higher-U analyses yielded younger ages. As an example of data from a complex zircon system, Figure 4B shows analyses from a sample in which ca. 400 Ma igneous cores have been overgrown by ca. 83 Ma metamorphic rims. In such cases, weighted mean ages were determined for both components, and the age of the domain with igneous characteristics was interpreted to represent the magmatic age. In some cases, geologic relations also helped to determine the domain that records the age of magmatic crystallization (Table DR1 , see footnote 1).
In several cases where the complexity was not resolvable using a 25 or 35 µm beam, the beam diameter was decreased to 10 µm (4 µm depth), and many analyses were conducted on a single crystal. As an example, Figure 4C shows the results of an age-mapping analysis in which 148 measurements were conducted on a single crystal, resulting in the recognition of fi ve different episodes of zircon growth. The interpreted ages of each domain are shown in Figure 4D , and textural and isotopic criteria were used to determine the domain that represents the magmatic age.
Titanite ages were determined by LA-ICP-MS utilizing methods similar to those for zircon analysis. The larger uncertainties for titanite ages result from the generally lower U concentrations and higher common Pb contents of titanite compared to zircon, as well as the possible existence of inherited components and/or Pb loss. In some cases, these factors precluded a reliable age determination. Titanite ages are interpreted to record cooling through ~500 °C (Mattinson, 1982) or perhaps as high as ~650 °C (Pidgeon et al., 1996) . In addition to the LA-ICP-MS ages, several samples were analyzed by isotope dilution-thermal ionization mass spectrometry (ID-TIMS), utilizing methods described by Gehrels (2000a) .
PREVIOUS WORK
The initial systematic geologic mapping in the study area was conducted by Berg et al. (1988) in southern southeast Alaska, Hutchison (1982) near Prince Rupert, Roddick (1970) along the Skeena River and Douglas Channel, Baer (1973) near Bella Bella and Bella Coola, and Roddick (1994) south of Bella Bella-Bella Coola (Fig. 1) . These map sheets were compiled at 1:1,000,000 (Roddick and Hutchison 1974; Hutchison et al., 1973; Tipper et al., 1974) and more recently at 1:2,000,000 (Wheeler and McFeely, 1991) .
More recent geologic and/or geochronologic studies in the region were conducted by Douglas (1986) , Heah (1990 Heah ( , 1991 , Ingram and Hutton (1994) , Klepeis et al. (1998) , Crawford et al. (1987 Crawford et al. ( , 1999 Crawford et al. ( , 2000 , Saleeby (2000) , and Gehrels (2001) in southernmost southeast Alaska and northernmost coastal British Columbia, by Armstrong and Runkle (1979) , Harrison et al. (1979) , Parrish (1983) , van der Heyden (1989 van der Heyden ( , 1992 , Gareau (1989 Gareau ( , 1991a Gareau ( , 1991b Gareau ( , 1991c , Gehrels et al. (1991) , Gareau et al. (1997) , Chardon et al. (1999) , Andronicos et al. (1999 Andronicos et al. ( , 2003 , Klepeis and Crawford (1999) , Gareau and Woodsworth (2000) , Hollister and Andronicos (2000, and references therein), Rusmore et al. (2000 Rusmore et al. ( , 2001 Rusmore et al. ( , 2005 , Butler et al. (2001a Butler et al. ( , 2002 Butler et al. ( , 2006 , Friedman et al. (2001) , Chardon (2003) , Davidson et al. (2003) , and Hollister et al. (2004) in central portions of the study area, and by Rusmore et al. (2001) , Farley et al. (2001) , Gehrels and Boghossian (2000) , van der Heyden (2004) , Haggart et al. (2006a Haggart et al. ( , 2006b Haggart et al. ( , 2007 , and Mahoney et al. (2007a Mahoney et al. ( , 2007b Mahoney et al. ( , 2007c Mahoney et al. ( , 2007d Mahoney et al. ( , 2007e, 2009 to the south. Isotopic and geochemical studies in the study area have been conducted by Smith et al. (1979) , Samson et al. (1991a Samson et al. ( , 1991b , Patchettet et al. (1998) , Thomas and Sinha (1999) , and Boghossian and Gehrels (2000) .
There have also been a number of syntheses outlining igneous, metamorphic, structural, and tectonic aspects of the Coast Mountains batholith in coastal British Columbia (e.g., Armstrong, 1988; Arth et al., 1988; Barker and Arth, 1990; Butler et al., 2001b; Crawford et al., 2005 Crawford et al., , 2009 Hollister and Andronicos, 1997, 2006; Monger et al., 1982 Monger et al., , 1994 Roddick and Hutchison, 1974; Roddick, 1983; Stowell and Crawford, 2000; Woodsworth et al., 1992) .
GEOLOGIC SETTING
The aforementioned research provides the basis for the geologic relations shown on Figures 1-3 , portrayed schematically in profi le view on Figure 5 , and described next.
Western Portion of the Coast Mountains Batholith
The western portion of the Coast Mountains batholith is underlain by three distinct belts of plutonic rocks of Late Jurassic, Early Cretaceous, and mid-Cretaceous age. The ages of these bodies decrease systematically eastward (van der Heyden, 1989 (van der Heyden, , 1992 Butler et al., 2006) . Their composition also changes eastward, from predominantly quartz diorite on the west to mainly tonalite on the east.
Late Jurassic Plutonic Belt
The westernmost belt, of Late Jurassic (160-140 Ma) age, consists primarily of diorite and quartz diorite, with subordinate gabbro, tonalite , granodiorite, and rare leucogranodiorite. These bodies are not highly deformed, and barometric data suggest emplacement depths of ~10 km (Butler et al., 2006) . Metasedimentary country rocks include a distinctive assemblage of quartzite , marble, and pelitic schist, which is referred to as the Banks Island assemblage. These strata are included in the Alexander terrane ( Fig. 2A) , following , although their tectonic affi nity remains uncertain .
Early Cretaceous Plutonic Belt
Toward the east, the plutonic bodies remain quartz dioritic in composition but are dominantly Early Cretaceous in age. Van der Heyden (1989 , 1992 interpreted this belt to consist of plutons with ages of ca. 230 Ma, 140-120 Ma, and 120-100 Ma. Analyses of the same bodies by Butler et al. (2006) and herein, however, suggest that all of these bodies are 120-100 Ma in age, and that the older ages reported by van der Heyden (1989 Heyden ( , 1992 were compromised by zircon inheritance. Barometric data suggest emplacement depths of ~20 km (Butler et al., 2006) . Metasedimentary country rocks consist of early Paleozoic metavolcanic and metaplutonic assemblages overlain by Devonian conglomeratic strata and Triassic volcanic rocks, all of which belong to the Alexander terrane, and overlying Upper Jurassic-Lower Cretaceous metaturbidites and volcanic rocks of the Gravina belt (Wheeler and McFeely, 1991; Gehrels and Boghossian, 2000; Gehrels, 2001 ).
Mid-Cretaceous Plutons and Associated Thrust Belt
Farther east, on western slopes of the Coast Mountains, there are large, homogeneous bodies of tonalite and minor quartz diorite and granodiorite. These bodies are quite distinctive because they commonly contain large crystals of epidote and titanite. Crawford and Hollister (1982) , Zen (1985) , Zen and Hammarstrom (1984) , and Crawford et al. (1987) concluded that these bodies were emplaced at depths of >25 km based on the presence of magmatic epidote and on barometric studies of assemblages in their kyanite-bearing metasedimentary host rocks. The Ecstall pluton near Prince Rupert (Hutchison, 1982) is one of these bodies. The available geochronology suggests emplacement during mid-Cretaceous (100-90 Ma) time.
Metasedimentary rocks adjacent to the midCretaceous plutons consist primarily of pelitic schists and metavolcanic rocks of probable mid-and late Paleozoic age Gehrels and Boghossian, 2000; Gehrels, 2001) . Metarhyolite layers yield U-Pb ages of 360-280 Ma (Gareau, 1991a; Gareau and Woodsworth, 2000; Gehrels, 2001) . These rocks are interpreted to belong to mid-Paleozoic components of the Yukon-Tanana terrane that occur farther north along both the west side (Gehrels et al., 1992; McClelland et al., 1992a) and east side (Currie and Parrish, 1997) of the Coast Mountains, and in a large region of northern British Columbia, Yukon, and eastern Alaska (Colpron et al., 2006) . Thin belts of pelitic schist derived from Upper Jurassic-Lower Cretaceous strata of the Gravina belt are also preserved locally.
The mid-Cretaceous plutons are found within a west-vergent thrust belt that can be traced along the western margin of the Coast Mountains for most of its length (Crawford et al., 1987; Rubin et al., 1990; McClelland et al., 1992a; Gehrels et al., 1992) . These thrusts juxtapose rocks of the Yukon-Tanana terrane over strata of the Gravina belt in the study area-to the north, strata of the Taku terrane occur as thrust slices between Yukon-Tanana and the Gravina belt. The thrusts also imbricate various units within the YukonTanana terrane and within the Gravina belt. Intrusive relations suggest that emplacement of the mid-Cretaceous plutons accompanied the thrust faulting (Crawford et al., 1987; Himmelberg et al., 2004) , and that the plutons may have facilitated motion on the major structures (Hollister and Crawford, 1986) .
Axial Portions of the Coast Mountains Batholith
Axial portions of the Coast Mountains are underlain by a heterogeneous assemblage of highly elongate sill-like plutons of foliated tonalite of mostly Paleocene age that are associated with the Coast shear zone, large bodies of generally nonfoliated granodiorite of mostly Eocene age, high-grade (commonly sillimanitebearing) metasedimentary rocks, orthogneiss, migmatite, and swarms of felsic dikes and sills. These rocks are commonly referred to as the Central Gneiss Complex.
The distribution of these assemblages is consistent from Douglas Channel northward through southeast Alaska, where the Paleocene tonalite sills and Coast shear zone form the western margin of the Central Gneiss Complex. South of Douglas Channel, however, the Coast shear zone and tonalitic sills trace obliquely across axial portions of the Coast Mountains to the eastern margin, progressively truncating the Central Gneiss Complex (Rusmore et al., , 2005 .
Paleocene Tonalite Sills
The western margin of the axial portion of the Coast Mountains is characterized by distinctive steeply dipping sills of foliated tonalite that can be traced for tens of kilometers along their northwest-southeast strike, but that are only a few kilometers (locally as much as 10 km) in width (Brew and Ford, 1978; Gehrels et al., 1991; Wheeler and McFeely, 1991) . These bodies continue northwestward, apparently continuously, from south of Bella Coola to north of Skagway, a distance of at least 1000 km. Most bodies display a steeply east-dipping foliation and steeply inclined stretching lineation (Ingram and Hutton , 1994; Klepeis et al., 1998; Crawford et al., 1987 Crawford et al., , 1999 Crawford et al., , 2000 Rusmore et al., 2001 Rusmore et al., , 2005 Hollister and Andronicos, 2000; Andronicos et al., 2003) . The deformation is greatest in westernmost bodies and decreases eastward. Barometric studies, mostly on bodies in southeast Alaska, indicate emplacement depths of ~15-20 km Stowell and Crawford, 2000; Rusmore et al., 2005) .
A regional analysis of U-Pb ages (Gehrels et al., 1991) indicates that the tonalitic sills become younger southeastward, from mostly 70 Ma ages in the northwest to mostly 60 and 50 Ma ages in the southeast. There is also a consistent eastward younging of several million years within individual bodies and in successive parallel bodies.
Coast Shear Zone
The Coast shear zone was originally recognized as a topographic and structural lineament, referred to as the Coast Range lineament (Twenhofel and Sainsbury, 1958) or megalineament (Brew and Ford, 1981) in southeast Alaska, and the Work Channel lineament near Prince Rupert (Hutchison, 1982; Crawford et al., 1987) . More recent work in the study area has emphasized ductile deformational fabrics that formed early in shear zone history. These ductile fabrics occur within the tonalite sills and in the country rocks between the bodies and along their western margin (Ingram and Hutton, 1994; Klepeis et al., 1998; Klepeis and Crawford, 1999; Rusmore et al., 2001 Rusmore et al., , 2005 Crawford et al., 1999; Andronicos et al., 2003; Hollister and Andronicos, 1997 , 2000 , 2006 . The intensity of deformation is greatest within and along the westernmost tonalitic sill, and it decreases both eastward and westward, such that in most areas, shear zone fabrics are rec ognized across a width of 5-10 km. Brittle fabrics overprint the ductile fabrics (Davidson et al., 2003) ; these brittle shear zones tend to control the topographic lineaments recognized by early workers.
Kinematic studies have revealed a complex history of motion; generally, older east-side-up reverse motion (north of Prince Rupert) is overprinted by younger east-side-down extensional motion (Klepeis et al., 1998; Klepeis and Crawford, 1999; Rusmore et al., 2001 Rusmore et al., , 2005 Crawford et al., 1999; Andronicos et al., 1999 Andronicos et al., , 2003 Hollister and Andronicos, 1997 , 2000 , 2006 . The available chronology suggests mainly reverse motion between ca. 65 Ma and ca. 57 Ma followed by normal motion between ca. 57 Ma and ca. 50 Ma. A minimum age of ca. 55-50 Ma on the ductile deformation is indicated by U-Pb ages of crosscutting dikes and by ca. 50 Ma Ar (hornblende and biotite) ages from within and adjacent to the Coast shear zone (Parrish, 1983; Harrison et al., 1979; Rusmore et al., 2001; Andronicos et al., 2003; Hollister and Andronicos, 2006) . 30 Ma pseudotachylytes associated with brittle faults have been found near Prince Rupert (Davidson et al., 2003) .
Dextral-slip indicators have also been recognized along the Coast shear zone in central southeast Alaska (Stowell and Hooper, 1990) and in the study area (Klepeis et al., 1998; Andronicos et al., 1999 Andronicos et al., , 2003 Hollister and Andronicos, 1997 , 2000 , 2006 . The recognition of dextral slip is consistent with the view that the Coast shear zone formed as part of the southern continuation of the Denali fault (Lanphere, 1978) , which has ~370 km of dextral offset (Lowey, 2007) . According to this interpretation, the Coast shear zone (and associated structures) would have accommodated 150-250 km of right-lateral offset, with the remainder of Denali displacement accommodated along the Chatham Strait fault to the west. This model has received signifi cant support from studies in northern southeast Alaska, where the Coast shear zone merges with the Denali fault. In this area, the Coast shear zone is a broad mylonitic zone that records dextral displacement between ca. 63 and ca. 57 Ma (Gehrels , 2000b) . As described later, the recognition of dextral slip along the Coast shear zone is also consistent with models that interpret much larger amounts of dextral displacement.
High-Grade Metasedimentary Rocks
A signifi cant proportion of the axial Coast Mountains is underlain by pelitic schist, quartzite, marble, and calc-silicate gneiss, which occur as pendants and screens ranging in size from outcrop to kilometer scale. These rocks are interpreted to belong largely to the YukonTanana terrane (Gehrels et al., 1992; McClelland et al., 1992a; Gareau and Woodsworth, 2000; Gehrels and Boghossian, 2000; Gehrels, 2001 ), the lower portion of which is equivalent to the Nisling terrane of . There may also be components of the Stikine terrane in some areas (Hill, 1985) . In most areas, these rocks are sillimanite-bearing, but some localities clearly show that the sillimanite replaces kyanite or staurolite. Petrologic studies, as summarized by Stowell and Crawford (2000) , Hollister and Andronicos (2000) , and Rusmore et al. (2005) , show metamorphism of upper amphibolite to granulite facies.
Orthogneiss and Migmatite
In many regions, the metasedimentary rocks are associated with orthogneiss that has experienced much of the deformation and metamorphism of the metasedimentary assemblages Hollister and Andronicos, 2000; Rusmore et al., 2005) . Migmatite is also common.
Granodioritic Plutons and Dike Swarms of Mostly Eocene Age
Granodioritic to granitic bodies, which range from giant plutons to swarms of dikes and sills, intrude the metamorphic assemblages, orthogneiss, and migmatite. In most cases, these bodies are not deformed and intrude across fabrics in the country rocks.
Eastern Coast Mountains Batholith
The eastern portion of the orogen is underlain primarily by Upper Paleozoic through Tertiary sedimentary and volcanic rocks of the Stikine terrane and overlying strata of the Bowser basin, and by plutons that range in age from early Mesozoic to Tertiary (Wheeler and McFeely, 1991; Haggart et al., 2006a Haggart et al., , 2006b Haggart et al., , 2007 Mahoney et al., 2007a Mahoney et al., , 2007b Mahoney et al., , 2007c Mahoney et al., , 2007d Mahoney et al., , 2007e, 2009 ). Plutons of pre-mid-Jurassic age are interpreted to be part of the Stikine terrane because they are presumably related to vol canic sequences (e.g., Hazelton Group) that occur throughout the terrane. Plutons younger than ca. 160 Ma are interpreted to be part of the Coast Mountains batholith because they apparently do not extend eastward into the Stikine terrane.
In contrast to metamorphic assemblages of the Yukon-Tanana terrane in axial and western portions of the batholith, sedimentary, volcanic, and plutonic rocks of the Stikine terrane in the eastern portion are not highly deformed or metamorphosed. Unfortunately, the location, nature, and age of the structures that separate these stratifi ed rocks from the high-grade assemblages are uncertain in much of the study area. Near Kitimat and Terrace, the boundary is an east-dipping normal fault and associated ductile shear zone referred to as the Shames mylonite zone (Heah, 1990 (Heah, , 1991 Andronicos et al., 2003) or eastern boundary detachment (Rusmore et al., 2005) . In contrast, near Burke Channel, the boundary is a steeply east-dipping fault that juxtaposes low-grade Stikine strata on the east against amphibolite-facies metasedimentary and metavolcanic rocks of probable YukonTanana affi nity on the west. The nature and location of the transition from an east-dipping normal fault near Kitimat to the steep fault near Bella Coola are uncertain.
The eastern portion of the Coast Mountains batholith also differs from the western portion in that mid-Cretaceous compressional structures dip westward and are east-vergent. These thrusts, referred to regionally as the Skeena thrust belt to the north and the eastern Waddington thrust belt to the south, have been mapped along much of the eastern Coast Mountains batholith by Heah (1990 Heah ( , 1991 , Rusmore and Woodsworth (1991) , Evenchick (1991) , and Haggart et al. (2007) .
Mid-to Late Tertiary Igneous Rocks
Although most igneous activity in the Coast Mountains ceased at ca. 50 Ma, a large ca. 10 Ma granitic body (Kings Island intrusive suite) and its volcanic cover are exposed between Bella Bella and Bella Coola (Baer, 1973) . There are also scattered bimodal mafi c/ felsic dike and stock complexes and widespread Tertiary mafi c dikes.
U-Th-Pb GEOCHRONOLOGIC RESULTS FROM ZIRCON
In total, 313 U-Pb (zircon) and 59 U-Pb (titanite) ages are available from igneous rocks in the study area. Of these, 84 zircon ages and 41 titanite ages are presented herein for the fi rst time. The new age data are presented in detail in Table DR1 and Figures DR4-DR217 , whereas the complete set of ages is listed in Table DR2 and shown on Figures DR1-DR3  (see footnote 1) .
In the following discussion, the ages are divided into three groups based on the interpretation that this segment of the Coast Mountains batholith consists of three separate magmatic belts: a western magmatic belt that was constructed on the Alexander and Wrangellia terranes prior to 100 Ma; an eastern magmatic belt that was constructed on the Stikine and Yukon-Tanana terranes prior to 110 Ma; and a magmatic belt that was built across the older intrusive units and their host terranes between 100 and ca. 50 Ma. The boundary between the western and eastern magmatic belts is delineated by sedimentary rocks (and their metamorphic equivalents) of the Gravina belt (Figs. 1 and 2A) , which record distal marine sedimentation during Late Jurassic-Early Cretaceous time (Berg et al., 1988; Gehrels, 2001) . The existence of this basinal sequence between AlexanderWrangellia and Stikine-Yukon-Tanana precludes continuity of western and eastern portions of the batholith prior to ca. 100 Ma.
The western margin of the Gravina belt is a depositional contact (shown with a green line on Fig. 2A ) as mapped near Prince Rupert (Gehrels , 2001 ) but, to the south, it is intruded by mid-to Late Cretaceous plutons. The eastern margin is a mid-Cretaceous thrust fault that juxtaposes rocks of the Yukon-Tanana terrane over strata of the Gravina belt and underlying Alexander terrane. This fault, shown with a red line on Figure 2A , is preserved near Prince Rupert (Gehrels, 2001 ) but is everywhere intruded by mid-to Late Cretaceous plutons to the south. The location to the south of both boundaries is accordingly bracketed between pendants of contrasting tectonic affi nity and the occurrence of metamorphosed Gravina strata in a narrow belt between Bella Coola and Bella Bella (Fig. 2A) .
All of the U-Pb ages younger than 230 Ma from the study area are projected onto an east-west profi le on Figure 6 . Because of the uncertainty in location of the boundary between eastern and western belts, the position of the samples is shown relative to the western margin of the Coast shear zone, which can be mapped throughout the study area with confi dence. Ages from the three belts are also plotted on a set of histograms and age-distribution diagrams (Fig. 7) .
Western Magmatic Belt
Seventeen new U-Pb (zircon) ages were determined on pre-100 Ma plutonic samples that intrude rocks of the Alexander and Wrangellia terranes. These ages, together with 22 ages reported by Butler et al. (2006) , Crawford et al. (2009), Friedman and Mortensen (2002) , Gehrels and Boghossian (2000) , Gehrels (2001) , Saleeby (2000) , and van der Heyden (1989 Heyden ( , 1992 , defi ne three apparent clusters of magmatism (Figs. 6 and 7) . Oldest are ages of 177-162 Ma (maximum age probability of 169 Ma), primarily on volcanic rocks that occur along the inboard margin of the Alexander terrane. This magmatism appears to have ceased at ca. 160 Ma, with a second phase of magmatism occurring on the outermost islands from 157 to 142 Ma (maximum age probability at 149 Ma). Magmatism appears to have ceased between ca. 140 and ca. 120 Ma, with only one dioritic body emplaced at ca. 123 Ma. The third phase of magmatism initiated at 118 Ma and continued through 100 Ma. The maximum age probability for this set of ages is at 106 Ma.
Eastern Magmatic Belt
Seventeen new U-Pb (zircon) ages were determined on pre-110 Ma plutonic samples that intrude rocks of the Stikine and YukonTanana terranes. These samples, together with 65 samples from Gareau (1991a) , Saleeby (2000) , van der Heyden (1989 van der Heyden ( , 1992 van der Heyden ( , 2004 , Gehrels and Boghossian (2000) , Gehrels (2001) , Haggart et al. (2006a Haggart et al. ( , 2006b Haggart et al. ( , 2007 , Diakow (2006) , and Mahoney et al. (2007a Mahoney et al. ( , 2007b Mahoney et al. ( , 2007c Mahoney et al. ( , 2007d Mahoney et al. ( , 2007e, 2009 , yield ages that range from ca. 225 to ca. 110 Ma. As shown on Figure 7 , magmatism was apparently continuous through this time, since there are no signifi cant age-distribution peaks or gaps.
Younger than 100 Magmatic Belt
In total, 146 U-Pb (zircon) ages younger than 100 Ma are available from the study area, of which 47 are reported herein. These igneous bodies intrude rocks of the AlexanderWrangellia and Stikine-Yukon-Tanana terranes, and rocks of the Gravina belt between them, and they are accordingly interpreted to postdate juxtaposition of the two crustal fragments and their magmatic belts. Onset of this magmatism occurred at 100 Ma, and it appears to have been continuous with magmatism in the western belt (Fig. 6) . In contrast, magmatism in the eastern belt ceased at ca. 110 Ma, and there was a lull of ~20 Ma before magmatism resumed in eastern regions at ca. 90 Ma (Mahoney et al., 2009) (Fig. 6) . Coast Mountains, and 60-50 Ma magmatism occurring from the Coast shear zone eastward for a considerable (>150 km) distance.
MIGRATION OF MAGMATISM
Migration of magmatism clearly occurred in western and axial portions of the batholith, but it is not apparent to the east (Fig. 6) . The most obvious pattern of migration is recorded by the eastward younging of plutons ranging from 120 to 80 Ma and perhaps 60 Ma. This was fi rst observed by van der Heyden (1989 Heyden ( , 1992 , and it is confi rmed by the results of our study. A regression of all 120-80 Ma ages yields a migration rate of 2.7 km/Ma (R 2 = 0.51), whereas a regression through 120-60 Ma ages yields a rate of 2.0 km/Ma (R 2 = 0.46). In the southern Coast Mountains batholith, south of our study area, plutons of 120-80 Ma also young eastward, with a migration rate of 2.0 km/Ma (R 2 = 0.31) (Friedman and Armstrong, 1995) . These rates are similar to a migration rate of 2.7 km/Ma reported for 120-80 Ma plutons in the Sierra Nevada batholith (Chen and Moore, 1982) .
MAGMATIC FLUX
We have attempted to reconstruct the magmatic fl ux for this portion of the Coast Mountains batholith by (1) dividing the batholith into panels that appear homogeneous in terms of the proportions of plutonic rocks of various ages (Fig. 8) , (2) reducing the area of each panel by the percent of nonplutonic rocks exposed, based on geologic maps of the region (Table 1) , (3) multiplying the areal exposure of plutonic rocks in each panel by a paleodepth of 25 km (following Ducea and Barton's [2007] analysis of the Sierra Nevada batholith) to get an approximate volume of igneous rocks, (4) dividing by the northwest-southeast length of each panel to get the volume per kilometer of strike length, and (5) dividing the resulting value by the duration of magmatism in each panel. Because western and eastern portions of the batholith were not contiguous prior to ca. 100 Ma, their magmatic fl uxes were calculated separately (Table 1) .
Igneous bodies younger than Eocene were omitted from this calculation; these include mafi c dikes that are widespread in the study area, a young (ca. 10 Ma) granite body located near Bella Bella, and scattered Tertiary volcanic rocks (Wheeler and McFeely, 1991) . Represented with considerable uncertainty are migmatitic rocks in the Central Gneiss Complex (axial portion of the batholith). These rocks are generally interpreted to be early Tertiary in age based on proximity to plutons and dikes of known Paleocene-Eocene age, but this has not been confi rmed geo chronologically. It is also diffi cult to determine the volumetric contribution of migmatitic rocks given that their distribution is highly variable. As a fi rst approximation, we have included these migmatitic rocks as Paleocene-Eocene in age and comprising 25% (distributed as 5% at 64-55 Ma and 20% at 55-48 Ma) of the Central Gneiss Complex (Table 1) .
This analysis yields an estimate of the magmatic fl ux through time, expressed in cubic kilometers per million years per kilometer of strike length, for the western and younger than 100 Ma portions of the batholith (histogram bars on Fig. 9 ). These average magmatic fl ux values were then converted into an interpreted magmatic fl ux curve (solid line on Fig. 9 ) by assuming that a more accurate magmatic fl ux during each time period is represented by the agedistribution curve (dashed line, from Fig. 7) . Although the assumptions inherent in this analysis (e.g., that we have accurately determined the proportion and original vertical extent of igneous rock in each panel, and that our sample suite represents all volumetrically important igneous components) result in considerable uncertainty in both the absolute and relative magnitudes of the high-fl ux episodes, there is little doubt that the magmatic fl ux in the western and central portions of the batholith was strongly episodic. Magmatic fl ux values for the eastern portion of the batholith are less well constrained, but they clearly are much lower (Table 1) .
It should also be noted that these calculations systematically underestimate the total magmatic fl ux of the batholith because volcanic equivalents of the plutonic rocks are not included. Fig. 9 ). Magmatic lulls are recorded at 140-120 Ma and 78-55 Ma. The interpreted tectonic setting during each of these phases is described later.
U/Th CONSTRAINTS ON METAMORPHISM
U/Th values provide a powerful tool for determining whether metamorphic fl uids were present when zircon grains crystallized (or recrystallized) (Williams, 2001; Rubatto, 2002; Rubatto et al., 2001; Hoskin and Schaltegger, 2003) , although Harley et al. (2007) pointed out that high U/Th values can also occur in igneous systems. In most cases, zircons that crystallized in the presence of metamorphic fl uids have high U/Th (>10-20) and high U concentration (>1000-2000 ppm) due to the enrichment of U in fl uid-rich environments, exclusion of Th during zircon recrystallization, and regional depletion of Th during growth of metamorphic monazite. 
U-Th-Pb GEOCHRONOLOGIC RESULTS FROM TITANITE
U-Pb geochronologic data on titanite were gathered from 41 samples, most of which also yielded zircon ages (described already). Eighteen additional titanite ages have been reported previously by Klepeis and Crawford (1999) , Crawford et al. (1999 Crawford et al. ( , 2009 ), Andronicos et al. (2003) , Friedman et al. (2001) , and Rusmore et al. (2005) . These ages range from ca. 196 Ma to ca. 49 Ma; younger ages occur in axial portions of the Coast Mountains, and older ages occur to both the east and west (Fig. 3) . Figure 11 shows the titanite ages plotted versus east-west position, where the ages have been divided into samples that occur west of the Coast shear zone, samples that occur east of the Shames mylonite zone-eastern boundary fault, and samples that occur between the Coast shear zone and the Shames mylonite zoneeastern boundary fault. The ages of zircons from the same samples, where available, are also shown on Figure 11 . In the west, the zircon and titanite ages are generally similar, refl ecting the relatively shallow level of emplacement of these plutons and the lack of younger thermal overprinting (Butler et al., 2006) . East of the Coast shear zone, the titanite ages are mainly between 60 and 50 Ma, whereas most zircon ages from the same samples are considerably older. This young cooling refl ects rapid exhumation of axial portions of the batholith during early Tertiary time (Hollister, 1982; Crawford et al., 1987; Andronicos et al., 2003; Rusmore et al., 2005) 
1988), with normal motion along the northern
Coast shear zone and the Shames mylonite zone (Heah, 1990 (Heah, , 1991 Cook and Crawford, 1994; Klepeis et al., 1998; Klepeis and Crawford, 1999; Crawford et al., 1999; Rusmore et al., 2001 Rusmore et al., , 2005 Andronicos et al., 1999 Andronicos et al., , 2003 Hollister and Andronicos, 2000, 2006) .
TECTONIC SYNTHESIS
Magmatism within the Coast Mountains batholith clearly formed in a convergent margin setting, and this batholith shares many similarities with the Peninsular Ranges, Sierra Nevada, and Idaho batholiths. Since at least mid-Cretaceous time, these batholiths record the subduction of paleo-Pacifi c oceanic plates along the western margin of the North American continent (Engebretson et al., 1985) .
Most workers agree that the Coast Mountains batholith evolved as a single west-facing magmatic arc from mid-Cretaceous through early Tertiary time. As described initially by Crawford et al. (1987) , mid-and Late Cretaceous magmatism occurred in a compressional regime during underthrusting of the AlexanderWrangellia terrane beneath the western margin of the Stikine and Yukon-Tanana terranes. An alternative view, referred to as the Baja British Columbia hypothesis, uses paleomagnetic data to argue that the western portion of the Coast Mountains batholith was located ~1500-2000 km south of its present position (relative to the eastern part of the batholith, and to North America), as recently as ca. 70 Ma (Cowan et al., 1997; Hollister and Andronicos, 1997; Miller et al., 2006) . The Coast shear zone is viewed as a possible locus of much of this displacement. As summarized by Butler et al. (2001b) , however, an alternative explanation of the available paleomagnetic data, involving tilting of plutons and compaction shallowing of clastic strata, is consistent with the existence of a single Late Cretaceous-early Tertiary arc.
There is also disagreement about the number and polarity of magmatic arcs prior to mid-Cretaceous time. The simplest tectonic model is that of Armstrong (1988) and van der Heyden (1989 van der Heyden ( , 1992 , in which the Coast Mountains batholith represents a single , long-lived, west-facing magmatic arc. According to this model, west-facing subduction occurred continuously along the western Canadian margin from Middle Jurassic through early Tertiary time. The Gravina and Tyaughton-Methow Basins are interpreted to have opened as backarc basins, pulling the outboard arc away from the continental margin, and then closed during mid-Cretaceous time. McClelland et al. (1992b) revised this model by having the Gravina and TyaughtonMethow Basins form in a regime of dextral transtension as the outboard arc (and its Alexander-Wrangellia underpinnings) moved northward along the Cordilleran margin. Monger et al. (1982) proposed an alternative model in which the western arc and under lying Alexander-Wrangellia basement were separated from the eastern arc and Stikine-YukonTanana basement by a broad ocean basin. This basin closed by east-dipping subduction beneath the eastern arc, trapping the Gravina belt as a backarc basin and the TyaughtonMethow as a forearc basin along the collisional suture. Mid-Cretaceous through early Tertiary magmatism is interpreted to have occurred at least in part due to crustal melting generated by collisional processes.
A third possibility, presented by Monger et al. (1994) , is that the western portion of the batholith was the northern continuation of the eastern part of the batholith during Late Jurassic-Early Cretaceous time, and that these two magmatic belts were subsequently juxtaposed by sinistral translation of the northern portion of the arc to a position outboard of the southern portion of the arc. In this model, the Gravina belt formed as a backarc basin behind the northern/western arc, whereas the Tyaughton-Methow Basin formed in a forearc position relative to the southern/eastern arc system. Approximately 800 km of sinistral motion is interpreted to have occurred along a fault system that cut obliquely across the convergent margin system (Monger et al., 1994) .
The latter model is interpreted to be the most likely explanation of the Late Jurassic-Early Cretaceous setting of the Coast Mountains batholith because it is consistent with tectonic relations farther north along the Cordilleran margin (e.g., Ridgway et al., 2002) , and it offers a reasonable explanation of many of the fi rstorder constraints in the study area, as follows:
(1) The western and eastern magmatic belts are similar in that both record magmatism from ca. 160 to ca. 100 Ma and both were apparently west-facing (although there are signifi cant differences in their magmatic histories; Fig. 7) . (2) The eastern magmatic belt, which continues southward along the Cordilleran margin to at least northern Mexico, does not extend north of Terrace, whereas the western magmatic belt continues northward along the margin to mainland Alaska but does not continue south of Vancouver and Victoria (Fig. 12) .
(3) The Gravina belt appears to have formed in a backarc position, whereas the TyaughtonMethow Basin clearly formed in a forearc position (Monger et al., 1994; DeGraaff-Surpless et al., 2003) .
(4) There are subduction complexes of Middle Jurassic through Early Cretaceous age (Monger et al., 1994 ) associated with Tyaughton-Methow basinal strata. These can be traced northward into the southern Coast Mountains, outboard of the eastern magmatic belt, but subduction complexes have not been recognized along the suture zone to the north.
(5) Sinistral displacement is consistent with rapid northwestward absolute motion of North America during Late Jurassic-Early Cretaceous time and a sinistral component of North AmericaFarallon convergence (Engebretson et al., 1985) .
Next, we provide a series of paleotectonic reconstructions that frame our preferred interpretation for the magmatic evolution of the central Coast Mountains batholith (Fig. 12) . Critical aspects of each reconstruction are as follows:
(1) Ca. 155 Ma (Late Jurassic; Fig. 12A ). Following mid-Jurassic juxtaposition of AlexanderWrangellia against the outboard margin of Stikine and Yukon-Tanana (McClelland et al., 1992a; Saleeby, 2000) , the western portion of the batholith is interpreted to have formed as the northern continuation of the eastern portion of the batholith. The Gravina belt opened in a backarc position relative to the northern/western magmatic arc, whereas the Tyaughton-Methow Basin developed in a forearc position relative to the southern/eastern magmatic arc. Various Jurassic-Cretaceous subduction complexes in and adjacent to the southern Coast Mountains (e.g., Bridge River, Hozameen, Shuksan, and Cayoosh assemblages) record subduction along this convergent margin. Similar assemblages are inferred to have continued northward outboard of the western arc, and they may be represented by older portions of the Chugach terrane.
High-fl ux magmatism in the western portion of the batholith between 160 and 140 Ma occurred during regional crustal extension that formed the Gravina basin, following midJurassic compression and prior to the onset of mid-Cretaceous tectonism. It is unclear whether this 160-140 Ma magmatic arc was stationary or migrated eastward (Fig. 6) .
(2) Ca. 120 Ma (Early to mid-Cretaceous; Fig. 12B ). Beginning in Early Cretaceous time, the northern/western magmatic belt is interpreted to have moved southward along a sinistral fault system that cut obliquely across the convergent margin. Sinistral motion is documented along the Kitkatla fault and other shear zones along the west fl ank of the Coast Mountains at ca. 110 Ma Chardon, 2003; Butler et al., 2006) , but motion may have commenced earlier in Cretaceous time. Sinistral motion during this time frame is also recorded in the eastern portion of the batholith (Mahoney et al., 2009) . Approximately 800 km of sinistral displacement is required to provide the present overlap of the western and eastern magmatic belts, but southward displacement could have been considerably greater.
Sinistral motion along such a fault system may also explain the occurrence of the long belt of Yukon-Tanana terrane along the western margin of the Stikine terrane. In this view, an alternative to the oroclinal rotation model of Mihalynuk et al. (1994) , rocks of the YukonTanana terrane in the Coast Mountains would have formed as a western continuation of the large expanse of Yukon-Tanana terrane in Yukon and eastern Alaska, and then moved southward outboard of the Stikine terrane.
In the western belt, magmatic fl ux was quite low between 140 and 120 Ma (Fig. 9) , perhaps in response to an oblique sinistral component of plate convergence (Engebretson et al., 1985) . In the eastern arc, magmatism terminated at ca. 110 Ma as Alexander-Wrangellia and the western arc moved southward and progressively shielded this region from subduction. Unfortunately, our data set does not have the resolution to determine whether cessation of magmatism migrated southward, as would be expected in this model.
Following the 140-120 Ma magmatic lull in the western belt, high-fl ux magmatism initiated within and immediately east of the belt of 160-140 Ma plutons ( Fig. 2A) , and then it began to migrate eastward at ~2 km/m.y. Eastward migration continued into Late Cretaceous and possibly early Tertiary time, following a pattern that is also recorded in the southern Coast Mountains batholith (Friedman and Armstrong, 1995) and the Sierra Nevada batholith (Chen and Moore, 1982) . The continued accumulation of distal marine strata within the Gravina belt suggests that early stages of this high-fl ux magmatism, between 120 and 100 Ma, occurred in a regime of overall extension or sinistral transtension.
(3) Ca. 85 Ma (Late Cretaceous; Fig. 12C ). During mid-Cretaceous time, the Gravina belt and Tyaughton-Methow Basins collapsed, and the Alexander-Wrangellia terrane was accreted to the western margin of the Stikine and YukonTanana terranes (Fig. 12C) , juxtaposing the northern/western and southern/eastern magmatic assemblages. High-fl ux magmatism continued to migrate eastward during this accretionary event, and 100-80 Ma magmatism occurred continuously across the suture zone, effectively welding the older magmatic arcs, and their host terranes, together. High-fl ux magmatism after ca. 100 Ma accordingly occurred in a compressional regime during formation of a west-vergent thrust belt along the west fl ank of the orogen, an east-vergent thrust belt along the eastern margin of the orogen, and an early phase of eastside-up reverse motion along the Coast shear zone. Regional metamorphism and growth/ recrystallization of metamorphic zircon occurred during this phase of high-fl ux magmatism.
Late Cretaceous-early Tertiary magmatism is interpreted to have occurred within a regime of overall dextral transpression (e.g., Hollister and Andronicos, 2006) . Dextral motion was localized along major faults inboard of the Coast Mountains (Gabrielse et al., 2006; Wyld et al., 2006) , and also faults such as the Yalakom, Harri son Lake, and related faults that project into the southern Coast Mountains. Dextral slip also occurred on faults outboard of the Coast Mountains batholith, such as the Denali fault system, Chatham Strait fault, and Clarence Strait fault. As suggested by Lanphere (1978) , the Coast shear zone may have transferred ~150-250 km of dextral slip from the Denali fault southward onto the Yalakom, Harrison Lake, and related faults (Wyld et al., 2006) . Total dextral displacement may have totaled ~200 km to as much as ~2000 km (according to the Baja British Columbia hypothesis), which would require an equivalent amount of >800 km sinistral displacement during Early Cretaceous time.
The transition from mid-Cretaceous compressional tectonism to Late Cretaceous-early Tertiary dextral transpression appears to have coincided with a dramatic reduction in magmatic fl ux at ca. 78 Ma, which continued until ca. 55 Ma (Fig. 9 ). This magmatic lull was presumably related to obliquity of plate convergence along the continental margin, although relative proportions of dextral versus orthogonal convergence are unknown due to uncertainties in plate confi guration and hotspot motion (Engebretson et al., 1985; Haeussler et al., 2003; Tarduno et al., 2003) .
(4) Ca. 55 Ma (Eocene; Fig. 12D ). Eocene highfl ux magmatism and growth/recrystallization of metamorphic zircon is interpreted to have occurred within an extensional regime, with east-side-down motion along the northern Coast shear zone and the Shames mylonite zoneeastern boundary fault (Fig. 12D) . This extensional tectonism occurred within axial portions Geological Society of America Bulletin, September/October 2009 
SUMMARY AND CONCLUSIONS
The Coast Mountains batholith provides an excellent laboratory in which to examine the genetic relations among magmatism, metamorphism, uplift, terrane accretion, and plate interactions. The large number of U-Pb ages from igneous rocks demonstrates that the batholith was active nearly continuously from ca. 170 Ma to ca. 50 Ma, but that there were dramatic variations in magmatic fl ux during this time. The patterns of magmatism also demonstrate that the batholith consists of two pre-mid-Cretaceous magmatic entities that have been juxtaposed by translational and accretionary motion. Firstorder fi ndings from our study are as follows:
(1) The western portion of the Coast Mountains batholith records magmatism at 177-162 Ma (maximum age probability of 169 Ma), 157-142 Ma (maximum age probabilities at 154 and 149 Ma), and 118-100 Ma (maximum age probability at 108 Ma), with a magmatic lull from 142 to 123-118 Ma (Figs. 6 and 7) .
(2) The eastern portion of the batholith records similar overall timing, except that magmatism was apparently continuous between ca. 140 and ca. 120 Ma and ceased at ca. 110 Ma (Figs. 6 and 7) .
(3) Magmatism in axial portions of the batholith ranged from ca. 100 to ca. 50 Ma, and plutons were emplaced into the Alexander and Wrangellia terranes to the west, the Yukon-Tanana and Stikine terranes to the east, and the Gravina belt and mid-Cretaceous thrust faults that separate inboard and outboard terranes (Fig. 6) .
(4) Magmatism migrated eastward from 120 Ma to ca. 80 Ma, and possibly to ca. 60 Ma, at a rate of ~2.0-2.7 km/Ma (Fig. 6 ). This timing and migration rate are very similar to that recorded in the southern Coast Mountains batholith (Friedman and Armstrong, 1995) and the Sierra Nevada batholith (Chen and Moore, 1982 (Fig. 9) . Flux values during the fl are-ups ranged between 35 and 50 km 3 /Ma per km strike length (not including volcanic equivalents). Late Cretaceous crustal thickening played a significant role in generating the high-fl ux magmatism between 100 and 78 Ma, whereas high-fl ux magmatism at 160-140 Ma, 120-100 Ma, and 55-48 Ma apparently occurred during regional crustal extension. An additional difference in magmatic history is that high-fl ux magmatism between 120 and 78 Ma occurred while the locus of igneous activity migrated eastward (at ~2.0-2.7 km/Ma), whereas magmatism during older (160-140 Ma) and younger (55-48 Ma) high-fl ux periods was apparently static.
(7) U-Pb ages of titanite, together with previously published Ar ages, demonstrate that the axial portion of the batholith in the northern part of the study area was exhumed and cooled rapidly during Eocene time, ca. 55-48 Ma. This exhumation was associated with east-sidedown normal slip on the northern Coast shear zone and the Shames mylonite zone-eastern boundary fault.
(8) The history of magmatism, metamorphism, deformation, and uplift in this portion of the Coast Mountains batholith, combined with regional constraints, is interpreted to be most consistent with the following tectonic model (Fig. 12) .
The western portion of the batholith is interpreted to have formed as a northern continuation of the eastern portion of the batholith during Late Jurassic-Early Cretaceous time, with highfl ux magmatism at 160-140 Ma in a regime of regional crustal extension.
The western magmatic belt is interpreted to have moved at least 800 km southward to a position outboard of the eastern magmatic belt between ca. 140 and ca. 110 Ma, which is why the southern Coast Mountains batholith is so much wider than the northern Coast Mountains batholith (Fig. 1) . This sinistral motion occurred during a 140-120 Ma magmatic lull and early stages of 120-100 Ma high-fl ux magmatism.
High-flux magmatism between 120 and 80 Ma occurred prior to and during midCretaceous accretion of the western magmatic belt (and Alexander-Wrangellia host) to the eastern belt (and Yukon-Tanana and Stikine host). Beginning ca. 100 Ma, plutons were emplaced across much of the orogen during regional metamorphism, growth/recrystallization of metamorphic zircon, crustal thickening, and west-vergent thrusting to the west and eastvergent thrusting to the east.
Late Cretaceous-Paleocene low-fl ux magmatism occurred in a dextral transpressional setting, and plutons were emplaced along the Coast shear zone during east-side-up reverse motion and ~150-250(?) km of dextral slip.
Eocene high-fl ux magmatism and rapid uplift of the axial portion of the batholiths in the northern part of the study area occurred in an extensional setting, with east-side-down normal motion along the northern Coast shear zone and the Shames mylonite zone-eastern boundary fault. Widespread growth/recrystallization of metamorphic zircon occurred during this phase of extensional tectonism. Cessation of this ca. 55-48 Ma magmatism records the demise of plate convergence along this portion of the Cordilleran margin. Boundary between Alexander terrane and Gravina belt. Interpreted to be a depositional contact on the basis of conformable relations with underlying strata of the Alexander terrane in northern part of study area. G-Gravina belt. Upper Jurassic and Lower Cretaceous marine clastic strata and mafi c to felsic volcanic rocks. Interpreted to rest depositionally on Alexander terrane and may originally have overlain Yukon-Tanana terrane (from Saleeby [2000] in southeast Alaska, Gehrels [2001] near Prince Rupert, and Gehrels [personal obs.] near Bella Coola). Boundary between Gravina belt and Yukon-Tanana terrane. Interpreted to be a mid-Cretaceous thrust fault based on relations in Prince Rupert area Gehrels, 2001 ) and in southeast Alaska (Saleeby, 2000) . Y-Yukon-Tanana terrane. Upper Proterozoic(?) to Upper Paleozoic schist, gneiss, quartzite, marble, and calc-silicate, with distinctive mid-Paleozoic metavolcanic and metaplutonic rocks. Includes Taku terrane of Saleeby (2000) , Yukon-Tanana terrane of Gehrels (2001) , Scotia-Quaal belt of Gareau and Woods worth (2000) , Burke Channel assemblage of , and Nisling terrane and undivided metamorphic assemblages of . Probably includes rocks of the Stikine terrane in southern portions of study area. C-Coast shear zone. Steeply east-dipping ductile shear zone with both east-side-up and east-side-down motion of latest Cretaceous-early Tertiary age. Boundary between Yukon-Tanana and Stikine terranes. East-dipping normal fault (Shames mylonite zone [Heah, 1990 [Heah, , 1991 Andronicos et al., 2003] or eastern boundary detachment [Rusmore et al., 2005] ) near Kitimat and Terrace; steeply east-dipping fault of uncertain net displacement near Bella Coola Gehrels, 2001 ). MJg, MJd-Middle Jurassic diorite and granodiorite. JKd, JKg-Late Jurassic-Early Cretaceous quartz diorite, diorite, and gabbro. mKg, mKd, mKq, mKgE-mid-Cretaceous diorite, quartz diorite, and tonalite, locally belonging to the Ecstall pluton. MTyk, MTg-Miocene syenite and granite. PCN-Upper Proterozoic-Lower Cambrian metamorphosed passive continental margin assemblage (now known to be mostly mid-Paleozoic metavolcanic and metasedimentary rocks; Gareau and Woodsworth, 2000; Saleeby, 2000; Gehrels, 2001 
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